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Results

Yellowstone National Park
has been the focus for INL’s
field tests, given the large
number of bison and elk
within its boundaries.

Application of this new
equipment and associated
techniques allows INL to

Detecting PCR Pathogens in Real Time

Brucellosis in such wildlife species as bison and elk is endemic and is a concern for the
cattle industry. INL researchers are developing a blood test to detect active
Brucella infection in bison, other wildlife, and cattle. The detection of pathogens has

traditionally been accomplished using a polymerase chain reaction (PCR) followed by
electro-phoretic gel separation of amplified target DNA. The approach typically requires
about 3 hours for assay results. Our development of real-time PCR allows the amplification
process to be monitored during each cycle of the PCR process, rather than following
completion. This decreases the time required for detection to approximately 30 minutes and
also enables quantification of starting target DNA. Probes and melt analysis of products can
be used to increase specificity and determine the purity of a PCR product. INL’s acquired
field-portable real-time PCR instrument, called RAPID, for Ruggedized Advanced Pathogen
Identification Device, is used to optimize assays to detect Brucella. INL is also developing
and testing reliable primer sets for strain identification. These tools will greatly aid in the
study to determine the true potential for interspecies transfer of Brucella in the environment.

Continued on next page

determine on-site the infec-
tion of bison and elk. The
information will aid in
decisions regarding the need
for destruction of animals.
Furthermore, real-time PCR
will allow the longstanding
question of transfer between
species to be addressed. In
addition, a multi-plex PCR/
multiple probes assay holds
the promise of allowing
simultaneous detection and
discrimination of several
organisms in a sample.

In general, real-time PCR
potentially applies to foren-
sics and national security-
related needs. Available field
technology to meet law
enforcement and international
needs at border

check points will aid in
controlling the spread of
pathogens and other undesir-
able materials.
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